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Background and purpose: Patient risk perception for surgery may be central to their willingness to undergo surgery. This
study examined potential factors associated with patient aversion of surgery.
Methods: This is a secondary data analysis of a prospective cohort study that examined patients referred for evaluation of
carotid artery stenosis at five Veterans Affairs Medical Centers. The study collected demographic, clinical, and
psychosocial information related to surgery. This analysis focused on patient response to a question assessing their
aversion to surgery.
Results: Among the 1065 individuals, at the time of evaluation for carotid endarterectomy (CEA), 66% of patients had no
symptoms, 16% had a transient ischemic attack, and 18% had stroke. Twelve percent of patients referred for CEA
evaluation were averse to surgery. In adjusted analyses, increased age, black race, no previous surgery, lower level of
chance locus of control, less trust of physicians, and less social support were significantly related to greater likelihood of
surgery aversion among individuals referred for CEA evaluation. Patient degree of medical comorbidity and a validated
measure of preoperative risk score were not associated with increased aversion to surgery.
Conclusions: In previous work, aversion to CEA was associated with lack of receipt of CEA even after accounting for
patient clinical appropriateness for surgery. We identified important patient characteristics associated with aversion to
CEA. Interventions designed to assist patient decision making should focus on these more complex factors related to CEA
aversion rather than the simple explanation of clinical usefulness. (J Vasc Surg 2004;40:86-91.)Stroke is the third leading cause of death and a leading
cause of disability among adults in the United States.1 Of
the approximately half million individuals with stroke each
year approximately a third die, and among the survivors half
have significant residual disabilities.2 Although new treat-
ments for acute stroke may be promising, preventive prac-
tices are particularly important to reduce the overall burden
of disease. Carotid endarterectomy (CEA) is effective in
preventing ischemic stroke in many patients with high-
grade carotid artery stenosis.3 Furthermore, CEA reduces
morbidity, overall cost, and hospital length of stay.3,4 Since
its development in the 1950s, CEA has become one of the
most common and one of the most studied surgical proce-
dures.5
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doi:10.1016/j.jvs.2004.03.04086In choosing to pursue CEA as a treatment, patients face
difficult discussions. First, the procedure does not reduce
immediate pain and suffering. Rather, patients are told that
the procedure, if successful, will reduce their future risk for
stroke. Patients also face immediate risk for operative com-
plications that, although infrequent, must be juxtaposed
against some variable future stroke risk. If patients do not
proceed with CEA they may be at significant risk for future
stroke; 20% to 40% of patients at high risk will experience a
stroke in the next 3 years.6,7 If patients accept CEA, they
are at a small, but significant, risk for stroke as a result of
surgery (0.5%-7% in different studies), with large variation
between centers.3,4,8
Clinical judgment concerning recommendation of
CEA can and should be influenced by perceptions of risk.
Both patients and providers have difficulty estimating the
individual risk for stroke, both with and without CEA. In
addition, some proportion of patients who undergo the
procedure believe that the operation is extremely risky;
individual estimates of stroke risk from CEA were as high as
65% in a sample of patients on waiting lists for CEA.6 In
general, activities are viewed as more risky if they are new,
relatively unknown, and uncontrollable.6 Surgical treat-
ments such as CEA commonly fall in this category.
For a therapy to be clinically acceptable it must not only
have proved benefit, but also must be tolerated and ac-
cepted by patients. There is evidence that CEA is not
perceived universally as beneficial. For example, although
black patients are at higher risk for ischemic stroke, they are
only one fourth to one third as likely as white patients to
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patient’s cultural or ethnic background can influence per-
ception and views of therapies. However, little work has
examined factors that may explain an individual’s percep-
tion of surgery and whether there are differences according
to race.
We examined factors that would explain patient aver-
sion to surgery, using a single item that asked patients to
what degree they agree with the statement that it is best to
say no to surgery no matter what. A previous study with a
different sub-sample from the same population showed
that patient aversion to CEA was an independent predictor
of receipt of CEA.10 Given this association, it is particularly
important to understand what psychological, social, and
clinical factors may explain an individual’s increased aver-
sion to surgery.
METHODS
Study design
Detailed methods for this study have been reported.11
Patients from five Veterans Affairs Medical Centers in At-
lanta, Ga, Durham, NC, Pittsburgh, Pa, Richmond, Va,
and St Louis, Mo were eligible for the study if they had
undergone carotid ultrasound or Doppler scanning and
had not previously undergone CEA. Because the initial
study was developed to focus on racial differences in CEA
used, only white or African American patients were in-
cluded. All patients provided written informed consent.
The study was approved by each of the institutional review
boards at the five medical centers.
Study population
Between Sep 1, 1997, and Sep 30, 1999, 4677 patients
who underwent carotid ultrasound scanning at any of the
five sites were screened. We attempted to enroll all patients
with 50% stenosis of at least one artery and a sample of
patients with less than 50% stenosis. The sampling process
was as follows: for every two white patients with greater
than 50% stenosis enrolled the next subject with less than
50% stenosis served as a control; for African American
patients, for every patient with greater than 50% stenosis
and enrolled, the next African American subject with less
than 50% stenosis served as a control. Of these, 1112
patients met study criteria. Excluded were 2322 individuals
with less than 50% stenosis in both arteries who were not
sampled; 577 patients (15%) who had previously under-
gone CEA; 274 patients (7%) with poor mental status, as
identified by the research assistant as inability to complete
the survey; 46 patients (1%) of race or ethnicity other
than white or black according to patient self-report; and
152 patients because of other reasons. In addition, 194
patients (4%) who were otherwise eligible refused to partic-
ipate.
Medical record review and ascertainment of neurologic
symptom status was completed for all patients enrolled in
the study. Of the enrolled patients, 708 (64%) had at least
one carotid artery with stenosis 50% or greater. The remain-ing 404 patients (36%) had stenosis less than 50% in both
carotid arteries. Forty-seven subjects who did not have a
response to the question concerning perceived aversion to
surgery were excluded in this analysis. The final sample was
1065 patients.
Outcome measures
The primary outcome was patient agreement to a sin-
gle, straightforward statement: “To what degree do you
agree with the statement, It is best to say no to surgery no
matter what.’” This question was asked within the context
of several questions relating to a description of CEA and
perceptions of CEA. Response categories “strongly agree,”
“agree,” and “do not know” were combined and compared
with “disagree” and “strongly disagree.” We included the
“do not know” response category in the agreement with
the statement category because these individuals were con-
sidered ambivalent to the procedure and were thought to
be less likely to undergo the procedure. In a set of analyses
not presented here, removing the 48 individuals who re-
sponded “do not know” did not alter the primary results of
the model.
Key explanatory variables
The potential explanatory variables of interest were
drawn from demographic, patient, and clinical factors that
may influence the decision-making process regarding the
receipt of CEA. Demographic factors included patient age,
race, medical center site, education, and living alone.
Clinical factors
Prior surgical experience. Because patients’ previous
surgical experience is associated with willingness to un-
dergo future operations,9 we measured their previous ex-
perience with surgery. We created a dichotomous variable
indicating whether the patient had undergone any surgery
as an adult.
Operative risk. CEA specific operative risk was deter-
mined through medical record abstraction with the proto-
col developed by McCrory et al.12 Individuals were classi-
fied as being at “high risk” if they had two or more of the
following risk factors: age older than 75 years, symptom
status of transient ischemic attack (TIA) or stroke, severe
hypertension, preoperative coronary artery bypass grafting,
angina, intraluminal thrombus, and siphon stenosis. Pa-
tients at “low” operative risk had none or one of these risk
factors.
Neurologic status. Clinical status (no symptoms,
TIA, stroke) was determined through medical record ab-
straction at the time of carotid ultrasound scanning, using a
modified protocol based on the RAND method.13
Comorbid conditions. We determined the presence
of diagnosis of diabetes, hypertension, atrial fibrillation,
and myocardial infarction from medical charts, and the
median Charlson Comorbidity Illness Index as a measure of
overall comorbidity.14
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Multidimensional Health Locus of Control. Be-
cause health care decisions are attributable to a patient’s
beliefs, and these beliefs are related to health behaviors, we
also assessed patient locus of control. Locus of control
refers to the belief that one has at one’s disposal a response
that can influence an event.15 The Multidimensional
Health Locus of Control is based on three scales, represent-
ing whether health care decisions and associated health-
related behaviors are attributable to internal factors, a mat-
ter of chance, or under the control of powerful others.
Higher scores represent higher levels of locus of control.
The Multidimensional Health Locus of Control has high
consistency.16
Health-related quality of life. We measured general
health-related quality of life with the physical health and
mental health sub-domains of the Medical Outcomes
Study SF-12.17
Trust in physician. To assess a patient’s interpersonal
trust in the clinician responsible for discussions concerning
carotid angiography or CEA, we used the Trust in Physi-
cian scale, an 11-item, validated questionnaire.18 The value
represents the mean of the 11 items; higher scores represent
less trust. The referenced provider was the provider respon-
sible for directing the patient’s evaluation for CEA, includ-
ing ordering the initial noninvasive tests, discussing the
findings, and recommending CEA.
Social support. Amount of social support patients
receive was assessed with the validated Abbreviated Inter-
personal Social Evaluation List.19
Statistical analysis
Bivariate associations between the surgery aversion
item and explanatory variables were assessed with 2 statis-
tics when the explanatory variable was categorical, and with
t tests or the Wilcoxon rank sum test when continuous.
Variables with a significant bivariate association of P  .20
were entered into a backward elimination multiple logistic
regression model with stay criterion of P  .20. Model
diagnostics were assessed, and no major model assumptions
were violated. All statistical analyses were conducted with
the SAS System for Windows (version 8.2; SAS Institute)
and STATA (Intercooled Stat; Stata Corp).
RESULTS
Among this cohort of 1065 veterans, 11% underwent
CEA during a 6-month follow-up; 99% were men, with
mean age of 67.5 years; 19% were African American; and
63% had at least a high school education. Most patients
(66%) had no symptoms, 16% had a TIA, and 18% had a
stroke (Table I). Approximately 55% of patients had steno-
sis of 50% to 99% in at least one artery. For the entire
sample, 125 (11.7%) patients reported that they “strongly
agreed,” “agreed,” or “did not know” that it is best to say
no to surgery, no matter what. Risk aversion for surgery
varied from 7.8% to 16.4% across the five sites.Several patient characteristics were associated with be-
ing more averse to surgery (Table II). Subjects who re-
sponded that they were more surgery averse were more
likely to be older (mean age, 70 vs 67), African American
(32% vs 18%), live alone (33% vs 24%), and have less than a
high school education (50% vs 36%). In terms of clinical
variables, patients who were more surgery averse were less
likely to have a history of surgery as an adult, compared with
those with low aversion to surgery (73% vs 85%). In addi-
tion, those who were more surgery averse were less likely to
have had a myocardial infarction (24% vs 33%) than those
highly averse to surgery. Those who were more averse were
more likely to have experienced a cerebrovascular event
(27% vs 17%), but were less likely to have no symptoms
(60% vs 67%). In analyses not presented, when TIA and
cerebrovascular events were collapsed, there was no statis-
tical difference in the bivariate analyses between asymptom-
atic and symptomatic (P  .15) for risk aversion. Among
the psychosocial factors, individuals with lower reported
average chance (21 vs 23) and internal or locus of control
scores (15 vs 16), less trust in physician (median, 2.0 vs
1.6), and less social support (median, 39.0 vs 43.0) had
higher levels of risk aversion than their counterparts did.
In the multivariable analysis, older age was associated
with increased risk aversion (odds ratio [OR], 1.04; 95%
confidence interval [CI], 1.02-1.07). African American
patients were significantly more likely to be surgery averse
(OR, 1.78; 95% CI, 1.11-2.86) than whites, after control-
ling for other variables. Decreased chance locus of control
and social support were also related to increased surgery
aversion. Trust in physician was significantly related to CEA
aversion; for every unit change on the scale (scale range, 1
to 6) there was a 68% greater likelihood of reporting
surgery aversion. Among all clinical variables examined,
only a history of surgery was related to aversion. Patients
with no history of surgery were more likely to be surgery
averse than were those with surgery experience (OR, 1.79;
95% CI, 1.09-2.95). Symptomatic status, education, his-
tory of myocardial infraction, and operative risk were re-
moved from the model because they were not significant in
the model selection process.
DISCUSSION
Patient perception of the efficacy of a treatment and
understanding the risks and benefits associated with that
treatment influence the likelihood of receiving the treat-
ment. Previous research supports that patient aversion to
surgery influences receipt of CEA among those who are
appropriate candidates for the procedure.10 In this study
we assessed 21 demographic, clinical, and patient factors,
and found that seven were significantly related to surgery
aversion: site, age, race, chance locus of control, trust in
physician, social support, and previous surgery). No other
assessed clinical factors, including a validated operative risk
assessment, were significantly related in adjusted analyses to
surgery aversion. This report is among the first to examine
specific factors related to surgery aversion among a well-
characterized sample eligible for CEA.
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sion-making process that directly reflected their real choice.
They were questioned after carotid ultrasound scanning
but before making a decision about CEA. Other studies
included patients who decided to proceed with surgery and
therefore presumably viewed the operation as beneficial.6
Not all patients met criteria for surgery (approximately 50%
had less stenosis at ultrasound scanning) or actually under-
went CEA.
Seeking medical care is associated with patient trust
that their healthcare providers are competent, take appro-
priate responsibility and control, and give patient welfare
their highest priority.20 Trust in healthcare providers makes
possible an openness of communication that facilitates the
Table I. Factors associated with aversion to surgery: It is b
Total
(N  1065)
Demographic data
Age* 67.5  9.0
Race (%)
White 80.6
Black 19.4
Education, high school or better (%) 62.6
Living alone (%) 24.7
Site
1 19.2
2 14.9
3 17.9
4 20.6
5 27.4
Clinical factors
Baseline neurologic status
Asymptomatic (%) 66.2
TIA (%) 16.1
CVA (%) 17.7
At least one artery with 50%–99% stenosis 54.5
Previous surgery 84.0
Operative risk for CEA (%)†
High 28.8
Low 71.2
Hypertension (%) 78.5
Diabetes (%) 33.3
Atrial fibrillation (%) 8.7
Myocardial infarction (%) 31.8
Charlson score (median)‡ 2.0 (2.0)
Psychosocial measures
Health locus of control*
Powerful others 17.2  6.2
Chance 22.4  6.2
Internal 15.9  5.5
SF-12*
Physical Component Scale 37.1  11.8
Mental Component Scale 51.5  10.6
Trust in physician (median)‡ 1.6 (1.0)
Social support score median‡ 42.0 (9.0)
TIA, Transient ischemic attack; CVA, cerebrovascular accident; CEA, caro
*Values represent mean  SD.
†Based on a validated measure of CEA risk.12
‡Values in parenthesis represent interquartile range.exchange of information. Our finding that less trust in the
physician was associated with higher levels of surgery aver-
sion provides more support for previous work that suggests
the importance of trust in providers. Previous findings
document that a lack of provider trust is associated with
lower likelihood of timeliness in seeking medical care, lower
patient and physician satisfaction, increased disenrollment
from health plans, and poorer patient adherence to treat-
ment recommendations.21
Research has shown that African American patients are
less likely to undergo CEA22 despite higher risk for isch-
emic stroke.9 Our findings are important in helping to
understand reasons for the marked racial or ethnic dispari-
ties in use of CEA. It is possible that African American
o go to surgery, no matter what
Risk-averse:
Strongly agree,
agree, or don’t
know
(n  125)
Not risk-adverse:
Strongly disagree
or disagree
(n  940) P
69.7  9.2 67.3  9.0 .005
.0003
68.0 82.2
32.0 17.8
50.4 64.2 .004
32.8 23.6 .03
.08
12.8 20.0
16.0 14.8
15.2 18.3
28.8 19.5
27.2 27.5
.02
60.3 67.0
13.2 16.5
26.5 16.5
51.6 54.9 .50
73.4 85.4 .0009
.17
34.4 28.1
65.6 71.9
77.6 78.6 .82
33.6 33.3 1.00
8.0 8.8 .87
24.0 32.9 .05
2.0 (2.0) 2.0 (2.0) .28
16.6  5.6 17.2  6.2 .26
21.0  6.6 22.6  6.1 .005
15.0  4.3 16.0  5.7 .03
37.4  11.0 37.1  11.9 .82
52.5  9.2 51.3  10.8 .19
2.0 (1.0) 1.6 (1.1) .0001
39.0 (10.0) 43.0 (9.0) .0001
arterectomy.est t
tid end
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gery. Unlike previous studies that often have relied on large
databases to examine racial differences in access to care, we
were able to examine multiple psychosocial factors; how-
ever, including these factors did not remove the racial
difference in surgery aversion. While not examined in this
study, familiarity with CEA and outcome expectations
could contribute to racial differences in surgery aversion.
Whittle et al23 reported that African American Veterans
Affairs patients were less likely than white patients to con-
sent to elective cardiovascular procedures. However, they
found that familiarity with procedures, as opposed to race
or ethnicity, was the single most important predictor of
whether patients were willing to consent to the procedures.
Increased social support was inversely related to surgery
aversion. The views of family, friends, and society, and a
patient’s cultural or ethnic background influence accept-
ability of medical treatment.24 Support from one’s social
network may provide necessary information, encourage-
ment, or logistic means for obtaining knowledge and mak-
ing decisions regarding surgery and increase the likelihood
of individuals seeking preventive health care services, such
as CEA or hypertensive screening and treatment.
Variation in enthusiasm for CEA exists among provid-
ers, both generalists and specialists. Therefore the messages
patients receive about the usefulness of CEA may be differ-
ent depending on the provider. In addition, the risk for
complications during the procedure is one of the critical
variables that determines whether CEA will confer true
benefits to patients.25 Many providers do not know the
complication rate at their institution, and local enthusiasm
may vary accordingly.26 These factors are likely to contrib-
ute to patients’ negative perception of surgery.
The only clinical factor related to risk aversion was not
having previous experience with surgery. Asymptomatic
status was not statistically related to risk aversion in the
multivariable models. The findings highlight the important
of considering psychosocial factors in patient evaluations of
surgery.
Table II. Factors significantly associated with aversion to
surgery: Adjusted analyses*
Factor
Odds
ratio
95% Wald
confidence limit P
Age 1.04 1.02-1.07 .001
Black race (reference  white) 1.78 1.11-2.86 .02
No previous surgery as an adult 1.79 1.09-2.95 .02
Chance locus of control 0.96 0.93-0.999 .05
Internal locus of control 0.96 0.92-1.01 .09
Trust in physician 1.68 1.32-2.14 .0001
Social support score 0.96 0.93-0.99 .01
C statistic, 0.73
* Multivariable logistic model also adjusted for site (P  .02), living alone,
and mental health component score. Baseline neurologic status, education,
myocardial infarction, and operative risk for CEA were removed from model
because they were not significant in model selection process. Final N for
adjusted model is 1001.These results should be considered with due regard for
the limitations of this study. For one, this study was con-
ducted within the Department of Veterans Affairs health
care system. This is an equal-access system for those who
are eligible for care, and there are no cost considerations for
patients and no financial incentives for physicians based on
procedure rates. Thus the patterns observed in this health
care system may not reflect patterns under other health care
arrangements where costs may be a factor. Moreover, vir-
tually all of the patients were male veterans. Men and
women may differ either in self-perceived or physician-
perceived risks and benefits of surgery, and specifically
CEA. Hence the factors that we identified as associated
with surgery aversion among those eligible for CEA may
differ in a general population. A third limitation is that
patients were identified at the point of referral for evalua-
tion of their carotid arteries, meaning that we may have
missed patients whose high aversion to surgery led them to
refuse diagnostic evaluation with ultrasound. Fourth, the
outcome was a negatively worded statement regarding
surgery. However, patients were also asked a positively
worded statement as well: “Surgery is more helpful than
dangerous.” Simple agreement between the outcome we
used and the aforementioned statement was 81%, indicat-
ing that negatively or positively worded statements regard-
ing surgery were similar. Fifth, aversion to surgery varied by
site, and we could not explain why these differences exist.
While the willingness to consider surgery among pa-
tients eligible for CEA can best be viewed as an amalgam-
ation of numerous clinical, social, and personal factors (eg,
familiarity with the procedure and outcome expectations),
we report that patient-based factors have an important role
in patient perceived risk of surgery. The movement toward
shared decision making in health care places an important
emphasis on the role of the patient in decision making. To
improve patient decision making, interventions should tar-
get factors related to risk perceptions, and understand how
people understand and code risks. In addition, identifying
patients who may be more risk averse to CEA can possibly
help improve communication between patients and provid-
ers, and foster improved outcomes and satisfaction with
decisions.
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